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and proceed to work cautiously and experimentally. 
Variety and not uniformity is the leading note of the 
collection of schemes before us, and within a few months 
a series of most valuable educational experiments will 
have been worked out in various parts of the country— 
none the less valuable because a certain proportion of 
them may end in failure. Some of the most active 
counties are those in the west. Devonshire has a plan 
already in full swing for the delivery of courses of lec¬ 
tures throughout the rural districts on the sciences bear¬ 
ing on agriculture, under the auspices of the University 
Extension scheme. Gloucestershire has a system of 
cookery schools in the villages. Somersetshire has a 
carefully thought out scheme of distribution, under which 
the fund will be divided into three parts, one of which 
will be distributed to the various districts, in proportion 
to population ; the second reserved in the hands of the 
County Council, to be administered for purposes common 
to the whole county ; and the third granted to such Dis¬ 
tricts as are willing to levy a rate under the Technical 
Instruction Acts. Thus local activity is stimulated and 
assisted, without running the risk of frittering away the 
fund in small and comparatively useless doles. Here, as 
elsewhere, in the absence of regularly elected District 
Councils, it has been found necessary to divide the 
county into districts for administrative purposes, with 
specially constituted Committees for the disposition of 
the grant. 

The county boroughs have not, on the whole, been 
backward to avail themselves of their new powers, though 
the delay that has taken place in the adjustment of the 
claims of counties and county boroughs has kept them in 
doubt for some time as to the exact amount which they 
might expect to receive. The energy, however, of the 
county boroughs as well as the counties has received lately 
a great impetus from the passage of the new Act empower¬ 
ing local authorities to contribute to institutions outside 
their district. This new power, which they did not before 
possess, makes it possible for a great institution like the 
Yorkshire College or the Durham College of Science to 
be made a centre for the instruction of the inhabitants of 
the surrounding counties, and to be supported by con¬ 
tributions from the whole of the area benefited. 

To the general progress of the country London has 
hitherto presented a melancholy exception. The reasons 
are not far to seek. The London County Council is over¬ 
worked, and being in articulo mortis is in a special degree 
afraid of its ratepaying constituents. The rates in the 
metropolis are high, and the requirements in all directions 
exceptionally large. Ail this forms no valid excuse for 
“grabbing” a fund ear-marked for educational purposes, 
but it explains the strength of the temptation, to which the 
Council have unfortunately yielded, to divert the fund to 
the relief of local taxation. It must, moreover, be con¬ 
fessed that the temptation was increased by the fact that 
the special Committee, appointed to inquire into the ap¬ 
plication of the fund, presented to the Council a very 
one-sided report, based on somewhat partial evidence, 
recommending the distribution of the balance for the first 
year almost exclusively among one class of institutions— 
the new polytechnics now being constituted out of the funds 
of the City parochial charities. It was felt that, useful 
as these polytechnics might be, they did not cover 
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the whole ground, and representatives of older institu¬ 
tions were loud in their complaints. It is true that the 
special recommendations of the Committee were confined 
to the distribution of a balance of ,£23,000 which re¬ 
mained over for the first year, the bulk of the money 
received having been already thrown into the rates ; and 
that the report contemplated the framing of a much more 
comprehensive scheme for the disposition of the funds to 
be received in future years. But a report like this is 
hastily read, and probably the one-sided appearance of 
the proposals had much to do with their rejection, and, 
unless a great effort is made, may yet prejudice the case 
for technical education in London for some time to 
come. 

One thing, however, is certain. No decision of the 
present moribund Council as to the permanent appro¬ 
priation of the fund to the relief of the rates can possibly 
bind its successor, and we may hope that before long the 
London Council will take steps to remove the stigma of 
being the only important Council in England which 
deliberately shirks its duty with respect to the education 
of the inhabitants. But if it still persists, some means of 
compulsion must be found, or the fund may have to be 
intrusted to the administration of some other Board, where 
it will not be subject to the depredations of the “ rate¬ 
payers’ friends.” 


PHILIP HENRY GOSSE. 

The Life of Philip Henry Gosse, E.R.S. By his son, 
Edmund Gosse, Hon. M.A. of Trinity College, Cam¬ 
bridge. (London : Kegan Paul, Trench, Triibner, and 
Co., Ltd., 1890.) 

HE second son of Thomas and Hannah Gosse, 
Philip Henry, was bom in Worcester on April 6, 
1810. A couple of years afterwards his parents went to 
reside at Poole, where Philip Henry’s love for natural 
history appears to have been very early awakened. From 
his Aunt Bell he learned of the metamorphosis of insects, 
the name of our common red sea anemone, and she even 
suggested to the boy that he should try to keep sea ane¬ 
mones alive in vessels of fresh sea-water ; this Aunt Bell 
was the mother of the well-known Prof. Thomas Bell, the 
the latter of whom was some eighteen years Gosse’s senior. 
Thomas and Hannah Gosse belonged to two different orders 
of being. From a physical standpoint, we read of the 
father that he was a grey and withered man, who never 
smiled, who had no push in him, no ambition, and no 
energy; while the mother was a very handsome and 
powerfully built woman, with a pastoral richness of 
nature, like a Sicilian shepherdess of the olden times. 
Both parents did their duty, each after their light, to each 
other and to their offspring ; but the artist father, the 
at one time pupil of Sir Joshua Reynolds, the man who 
had stored up in his brain masses of artistic and literary 
information, the man of pure conduct and pious habits, 
met with but little sympathy and but little appreciation 
from his splendid wife, and yet we read that he died in 
his eightieth year “ entirely tranquil.” This mother, too, 
was a good mother ; she looked weli after the education of 
her children, and the aptitude for learning which her 
second son, Philip Henry, showed, induced her to make 
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peculiar sacrifices for his advantage, so that in 1823 she 
got him admitted into the Blandford School, where he 
acquired a fair knowledge of the rudiments of both Latin 
and Greek. 

After a short sojourn in a large mercantile house, as a 
junior clerk, at Poole, Philip’s mother accepted for him 
an appointment in the counting-house of the Messrs. 
Harrison and Co., at Carbonear, Newfoundland, where 
his elder brother, William, had for some time been. Here 
he met William St. John, whose portraiture is exceed¬ 
ingly well drawn for us in Philip’s notes ; here, too, he 
had large opportunities, of which he availed himself, for 
miscellaneous reading, some for falling in love, which he 
did not avail himself of; and here, too, he seems to have 
made up his mind to devote himself to the study of 
natural history. After five years in Newfoundland he 
returned on leave to Poole, and once more, after a brief 
six weeks’ visit to his home, we find him back at 
Carbonear, which was finally left in June 1835 for Canada. 
Here farming was attempted, with rather miserable re¬ 
sults. After a three years’ trial, he found himself at twenty- 
eight years of age, not possessed, when all his property 
was told, of so many pounds. Through all this dreary 
time, the one thing that enabled him to overcome fatigue, 
and made him even forget his poverty, was his enthusiastic 
pursuit of the natural sciences, and amidst his ploughing, 
planting, and reaping, he made the observations and 
kept the notes which enabled him afterwards to publish 
his “ Canadian Naturalist.” 

The next year of Gosse’s life was spent in Alabama. On 
his way south he spent a few weeks in Philadelphia, 
where he made the acquaintance of Titian R. Peale, 
then preparing to start on the Wilkes Expedition to the 
South Seas, and of Prof. Nuttall, the botanist ; and he 
occupied himself with visiting all those spots which were 
associated with the memory of America’s greatest orni¬ 
thologist, Alexander Wilson—“ here was his residence ; in 
yonder house he kept school ; here were the very scenes 
described in his truly delightful volumes.” Proceeding in 
the White Oak , a small schooner bound to the port of 
Mobile, he reached King's Landing, Alabama, after a 
somewhat disagreeable voyage of nearly a month’s dura¬ 
tion. He now became master of a school composed of 
the sons of a Mr. Justice Saffold and of other landed pro¬ 
prietors of the district. The school-house was situated 
in a very romantic spot, amidst a clearing of a great oak- 
forest hard by the village of Mount Pleasant. The 
teaching did not occupy the whole of Gosse’s time. 
Birds and insects abounded ; one little prairie knoll, 
about a mile from his own house, was a mass of blue 
larkspurs and orange milkweed, and was a marvellous 
haunt of butterflies. 

“ An eye,” he writes, “ accustomed to the small and 
generally inconspicuous butterflies of our own country, 
can hardly picture to itself the gaiety of the air here, 
where it swarms with large and Srilliant-hued swallow¬ 
tails and other patrician tribes, some of which, in the 
extent and volumes of their wings, may be compared to 
large bats. These occur, too, not by straggling solitary 
individuals : in glancing over a blossomed field on my 
prairie knoll you may see hundreds, including, I think, 
more than a dozen species; besides other butterflies, 
moths, and flies.” 
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Nor was larger game wanting—squirrels, opossums, 
and bears were often too numerous. The natural history 
surroundings were delightful; but, naturalist though he 
was, Gosse could not concentrate his thoughts on nature, 
and in dwelling on the conditions of the slaves, in wit¬ 
nessing the lawlessness of some of the slave-masters, his 
mind sickened, and he left the country and fled. 

Five weeks—the first five of 1839—were occupied in 
the voyage to Liverpool. After eleven years of wander¬ 
ing, the traveller was back again. He had essayed many 
things, and none of them seemed to have succeeded ; 
and yet all the while he had been “ unconsciously serving 
an apprenticeship for the occupation for which he was 
fitted,” and in which he was to spend the rest of his life. 
During the voyage home he commenced to write out his 
notes on Canadian natural history, and the rough manu¬ 
script of the “ Canadian Naturalist” was finished ere the 
vessel entered the Mersey. His fortunes at this time 
seemed to have reached about their lowest ebb, when, on 
the recommendation of Prof. Bell, the amiable and now 
venerable publisher, Van Voorst, offered him one hundred 
guineas for the manuscript of the “ Canadian Naturalist.” 
Gosse’s troubles were then, in great measure, over, and 
his career as an author had begun. There were, no 
doubt, still periods of poverty, borne with an admirable 
patience; but from 1840 to 1844 he published an “ In¬ 
troduction to Zoology,” “The Ocean,” contributed to 
some of the scientific journals ; became a familiar visitor 
to the British Museum, and, towards the close of 1844, 
went on an exploring expedition to Jamaica. Nearly 
two years were spent most profitably in this lovely 
island; and in that most delightful of Gosse’s books, the 
“ Naturalist’s Sojourn in Jamaica,” the reader will find 
abundant proof of how well the time was spent in in¬ 
vestigating the treasures of the place. As this was the 
last experience which Gosse had in studying the fauna 
or flora of other regions save those of the British Isles, 
we may remark, in passing, that he seems, in the tropics, 
to have passed over without much notice the forms of 
marine life : thus, while the mammals, birds, reptiles, and 
fish of Jamaica are carefully noted, and many new forms 
described, only a casual glance is bestowed on its corals 
and sea anemones. With his after-experience, had 
Jamaica been revisited, the glories of the “many small 
corals, apparently alive, of different species, some of 
which were very pretty,” and of “ the magnificent living 
corals forming great bushes at the bottom of the sea,” 
would not have been left unsung. 

Between 1846 and 1851 his volume on the “Birds of 
Jamaica” was published, and was well received ; it was 
in octavo form, uniform with the afterwards published 
“Naturalist’s Sojourn in Jamaica,” but without illustra¬ 
tions ; these were afterwards issued in a small folio 
volume, one of the most difficult nowadays to procure of 
all Gosse’s works. Through an error in calculation there 
was a slight pecuniary loss on every copy subscribed for, 
and means were not resorted to to publish extra copies at 
an advanced price. Several popular works were written 
about this time for the Society for Promoting Christian 
Knowledge. On November 22, 1848, he married Emily, 
daughter of William Bowes, of Boston. In 1849 he com ' 
menced to pay particular attention to the lower forms of 
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animal life, particularly the Rotifers ; and he made the 
acquaintance of Quekett and Bowerbank. In 1849 his 
son Edmund was bom. In 1850 the manuscript of the 
“Naturalist’s Sojourn in Jamaica” was returned to him 
by Mr. John Murray, only to be accepted to their ultimate 
advantage by the Messrs. Longmans. 

Towards the close of 1851 a complicated series of cir¬ 
cumstances combined to drive Gosse away from his 
constant writing and drawing in London, where the 
monotony of his life was even more deleterious to his 
health than the severity of his labours, and his active 
work at the southern sea-shore of Great Britain now 
began. St. Marychurch, on the coast of Devonshire, was 
first of all selected. 

“ It lies open to the east, on a level with the tops of the 
cliffs, and enjoyed on clear days a refreshing view of the 
purple tors of Dartmoor away in the west. It was little 
in Philip Gosse’s mind, -when he first stepped up the 
reddish-white street of St. Marychurch, that in this village 
he would eventually spend more than thirty years of his 
life, and would close it there.” 

For the present his stay was transitory, but his inves¬ 
tigations and discoveries supplied the material which 
enabled him to bring out “ A Naturalist’s Rambles on 
the Devonshire Coast.” He also was busily working on 
the subject of marine vivaria, which he and Mr. Waring- 
ton succeeded in bringing into notice and use, and which 
gradually from a toy have become a means of scientific 
research. “ The Devonshire Coast ” was published in 
1853, and resulted in a fairly remunerative sale. At this 
time Gosse was asked to lecture : he had never attempted 
such a thing, but willingly promised to give a lecture on 
Sponges, accompanying his remarks with some life-like 
sketches on the black-board. One is not astonished to 
learn that the experiment was most successful, and that 
he for the future adopted lecturing as a branch of his 
labours. In 1854 “ The Aquarium” was published. This 
little work had an immense success ; the subject and the 
half-dozen coloured plates were attractive, but from a 
scientific standpoint the work will not bear comparison 
with the “Naturalist’s Rambles on the Devonshire 
Coast ” ; still the profit on its sale reached the large sum 
of over £ 900. This volume was reviewed by Kingsley 
in the North British Review for November 1854, and 
Kingsley afterwards expanded this notice into a little 
volume called “ Glaucus.” In 1854, “Tenby,” the last of 
this series of illustrated books treating of British marine 
zoology, was published, and also the “ Manual of Marine 
Zoology.” In 1856 he was elected a Fellow of the Royal 
Society; and his memoir on the “ Manducatory Organs 
in the Class Rotifera” was published in this Society’s 
Transactions. 

In February 1857, Mr. Gosse had the sorrow of losing 
his first wife, and her death seems to have marked a crisis 
in his career; he became more than ever reserved; 
London became inexpressibly disagreeable to him, and 
towards the close of 1857 we find him settled at Sand¬ 
hurst, hard by St. Marychurch, which now became his 
home. 

Gosse was at this time forty-seven years of age ; his 
life from his seventeenth year had been one succession of 
wanderings. The struggle for existence had never been 
very severe ; his scientific work had merited and secured 
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the esteem of many ; his writings had been, all things 
considered, a success ; and, in despite of some feebleness 
of bodily health, he had been enabled to work hard with 
pencil, pen, and tongue. His religious views were 
peculiar, and he gave them a quite peculiar prominence 
in many of his writings ; still he never was subjected to 
any extreme or very unkindly criticism therefor. As a com¬ 
pletely self-taught naturalist he had succeeded in training 
himself up to a comparatively high standard of know¬ 
ledge, and at this period all his friends hoped that once 
time had worn away some of the sorrow from his heart, 
he would have returned to his studies with renewed 
zest; and so in time he did, but not before entering into 
a vague and unsatisfactory series of speculations on the 
origin and creation of life. Perhaps no work since the 
“ Vestiges of Creation ” was received with a greater 
tempest of adverse criticism than “ Omphalos,” published 
by him in 1857. The work of a serious biologist, its at- 
once-felt unreality, though charming in its way, was 
clearly not the object aimed at by its author : as a play 
of metaphysical subtlety, with its postulates true and its 
law's fairly deduced, it stands complete : Bishop Berkeley 
would have appreciated this volume, though even he would 
not have believed in its conclusions. Neither Gosse’s 
friends nor foes seemed to have had any appreciation for 
it. Here, though we feel bound to make but a passing 
allusion to this work, we cannot refrain from an expression 
of regret that Kingsley’s letter should have been pub¬ 
lished without the passage alluding to Newman having 
been first omitted. The book was a failure from a 
pecuniary point of view, and yet, though the fact is not 
alluded to in this memoir, its author contemplated “ a 
sort of supplement, or rather complement, to it, examin¬ 
ing the evidences of Scripture ; not merely the six-day 
statements, but the whole tenor of revelation.” This 
never appeared. 

The “ History of British Sea-Anemones” was published 
in twelve parts, the first of which appeared on March I, 
1858 ; it is an excellent monograph of our native forms, 
■which will always be a work to refer to. The complete 
work appeared in January i860, after which Gosse pub¬ 
lished his “ Romance of Natural History,” and married 
Miss Eliza Brightwen, who still survives him. Although 
we read that “the year 1861 was the last _ in which my 
father retained his old intellectual habits and interests 
unimpaired,” yet the series of memoirs on the Rotifers 
published between 1861 and 1862, which culminated in 
his contributions to Dr. Hudson’s well-known memoir, 
his papers on other natural history subjects, not to speak 
of his large correspondence, showed no impairment of 
intellect, and we should have thought that the latter 
years of his long life were among the most enjoyable of 
them all. 

The end came on the morning of August 23, 1888, the 
immediate cause being an attack of senile bronchitis, 
brought on by exposure to cold while investigating some 
double stars. His remains lie buried in the Torquay 
Cemetery. 

To all the numerous readers of Gosse’s works and to 
his many correspondents, this biography by his only son 
will be most welcome. From a literary point of view, it 
leaves nothing to be desired; his chief object has been 
“ to present his father as he was,” for in so doing he felt 
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sure of that father’s approval. The task was, no doubt, a 
difficult one, for to write such a life from a perfect stand¬ 
point would have required, over and above literary skill, 
not only a most tolerant sympathy with the religious 
views and feelings of the man, but also a large acquaint¬ 
ance with the studies of his life, and neither of these 
qualifications does Mr. Edmund Gosse lay claim to. Still 
in the chapter of “ General Characteristics ” there is a fair 
summing up, though we cannot agree that “ his letters 
were usually disappointing.” In these columns we have 
not felt at liberty to allude, except in the most passing 
way, to the subject of the religious features of Gosse’s 
life, and yet to the student of the man this aspect is one 
of great interest: for it we must refer the reader to his 
“ Life.” 

The aim of this volume was to present the reader with 
a sketch of a man who has left his mark on the popular 
natural history of this century, and we believe that this 
object has been fully accomplished. 

Here and there we have noticed, as we read, a few 
oversights, the most of which the biological reader will be 
able to correct as he reads. The words on p. 194, “ the 
prints of Musignano,” might not at first seem to indicate 
“ the Prince of Musignano,” afterwards known as the 
Prince of Canino ; and in reference to the statement on 
p. 241, about Gosse’s discovery of Balanophyllia regia 
on the coast of Devonshire, it is nowhere stated in the 
“ Rambles on the Devonshire Coast ” that the genus 
Balanophyllia was only known till then as containing 
fossil forms. Philip Gosse certainly knew otherwise. 

E. P. W. 


A CLASS-BOOK ON LIGHT. 

A Class-book on Light. By R. E. Steel, M.A., Bradford 

Grammar School, (London: Methuen and Co., 1891.) 
R. STEEL’S book contains a curious mixture of 
good and bad. There is a great deal in it which 
may be most warmly commended. Many of the ex¬ 
planations are clear and concise ; the figures are, on the 
whole, good, and the proofs sound and complete ; the 
style is generally interesting, and the important points 
duly emphasized ; but, with all this, there are some truly 
astounding statements, which detract immensely from the 
merits of the whole. 

In the first chapter, Mr. Steel endeavours to explain 
how it is that we look upon light as a form of energy. 
He tells us (p. 4) : “ Thus, we can measure energy by 
the mass moved into the distance moved through against 
a known force, or by the mass moved multiplied by the 
increase of velocity produced ”—two false statements 
which have not even the merit of being consistent. Or, 
again : “ Light is a form of energy. . . .” “ It is a 

vibration of the particles of ether. ...” A form of 
energy cannot also be a vibration ; the vibrating par¬ 
ticles of ether possess energy, and if the vibrations be 
of a certain kind, this energy affects the eye as light. 
On p. 5 we have the following statement:—“We can 
pass electricity along substances such as carbon which 
offer great resistance, and thereby the electricity is con¬ 
verted into light. . . .” 

It is, of course, difficult to explain, at once simply 
and in precise language, the relations between the 
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various forms of energy; but this difficulty hardly 
affords sufficient excuse for the vague or erroneous ex¬ 
pressions found in this part of the book ; and it is 
to be hoped that, whenever another edition is called 
for, there may be some modifications introduced here. 
For, as has already been mentioned, the optical part 
is good, though some points are open to criticism. 
Thus, the proof given in § 12 does not really deduce 
the law of reflexion from the wave theory. This cannot 
be done without the principle of interference. It is said, 
p. 25( line 11, that, under certain circumstances, “DC 
must be the reflected wave”; but why? The point re¬ 
quires proof, and none is given. A similar criticism 
applies to the explanation of the law of refraction (§ 29). 
These points might with advantage have been further 
considered after § 80, which gives the explanation of the 
rectilinear propagation. 

The first eight chapters deal mainly with geometrical 
optics, and contain nearly all the propositions which are 
ordinarily required. The formulas for refraction through 
a lens proved in § 41 might also have been proved in 
a manner similar to that employed in § 22, when treating 
of reflexion at a mirror. 

The earlier part of chapter vi., dealing with dispersion 
and the spectroscope, is rather meagre. A figure might 
with advantage have been introduced showing the path 
of a pencil of rays in a spectroscope. 

Throughout the book a little more care might have 
been bestowed on the position of some of the figures. 
Thus, Fig. 72 is referred to on pp. 92 and 93, and not 
on 94. Had it been placed on p. 93, it could have 
been seen without turning over the leaf; it is, how¬ 
ever, on p. 94, where it is not wanted. The same sort of 
thing is noticeable in other places ; thus § 39 is headed 
“ Concave Lenses ” ; after four lines of letterpress we 
have Fig. 61, but this is a figure of a convex lens referred 
to in the previous section. The figures for § 39 are over 
the page ; of course the letterpress makes it clear which 
figures are meant, but still the arrangement is confusing 
to the student. 

A good deal of matter—perhaps a little too much— 
is condensed into the last three chapters, dealing with 
interference, double refraction, and the interference of 
polarized light, but all that these chapters contain may 
be read with advantage. In the hands of a teacher who 
will correct the errors of the earlier part, the book may 
be used with profit. 


THE PHILOSOPHY OF SURGERY. 

Studies of Old Case-books. By Sir James Paget, Bart. 
Pp. ix. and 168. (London: Longmans, Green, and 
Co., 1891.) 

N this little book, Sir James Paget has digested some 
of the stores of knowledge which he has acquired in 
the course of a long and active professional life. Since 
he first became a medical student, Sir James tells us, he 
made it a practice to take notes of all the interesting 
cases which came under his notice, so that the quantity 
of material which he possesses in the way of unedited 
manuscript must be enormous, and he is thereby brought 
into the same class as John Hunter, though we may sin- 
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